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(54)Title: POLYOLEFIN FILM FOR STRETCH PACKAGING 



(57) Abstract 

A polyolefm film for stretch packaging which has a layer consisting mainly of the following resin (A) and has a storage elastic 
modulus (E') as determined by dynamic viscoelastometry at a frequency of 10 Hz and a temperature of 20 °C of 5.0xl0 8 to 5.0xl0 9 dyn/cm 2 
and a loss tangent (tan 8) of 0.2 to 0.8. (A) A flexible polypropylene resin which satisfies the following (1) to (3) and has such regulated 
stereoregularity that the content of (mmmm+rrrr) as determined from a 13 C-NMR spectrum is 30 to 70 %: (1) to have a glass transition 
temperature of -15 °C or higher when heated with a differential scanning calorimeter at a rate of 10 °C/min; (2) to have a quantity of heat of 
crystallization of 10 to 60 J/g when cooled with a differential scanning calorimeter from 200 °C to room temperature at a rate of 10 °C/min 
after having been heated to 200 °C at a rate of 10 °C/min through crystal fusion and held at 200 °C for 5 minutes; and (3) to have an MFR 
(JIS K 7210, 230 °C, 2.16-kg load) of 0.4 to 40 g/10 min. 
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a a #7xs#si#oi:^iisL (d) jSfrj&jn^B ft 

L < ft v^ 0 

JiEiit-c 3 / 9 7 - 4 0/6 o -c & & i k**Sf i Lv*„ r 

jfi t cq if ^ >u # S£ t £ % ^ 3 a m % * ?f f i i , * fi £ ft g ft w M 14 rt* 

t < ft v> 0 -#40 ii%^8i^ t *E^ft gttoWtttfft < ft , 

( d ) A # % in <t> a ft t? * & £ £ ill * © © s. -e <7) ^ $fc tt ft # # o » * # ? 
>F + frfc ft^o-e^i L < ftv^ 0 

gyx>urii, i , 3 - 7 * v j. > . A v •/ v y , 1 , 3 - ^ > 
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o % &_L, $f £ t < it 9 5 % & ± k 7k^ * iSira L & <a £ E 4 £ 

7^v- (ftifti&I* (*) ^p n p^ r*7 7°l^ (TUFPRENE)JK 

(1*) i§p°p£ [nt ^ (TUFTEC)J. yx^yt/O (#) jg p n B 
%x \ 9 W Y y G (KRATON G ) JK W-y^yx>7^A 
*M^^607K*^*nif*# (J SR ($0 jgp°p% r^>ff-n> (DYNA 
ron)J), 7>rv*-<iv7vv-ru<y>r *S^^co7K*^inM*fr 

((#0 ^Hp d p« r-t7b> (SEPTON)J), x?-v>-if-;W 

- (HYBRAR)J)^tLTrtr«$tLTi5f). Cl ft t> (±> 
>ItL^W^ V 1 5-25 Ii%f*Syi ^S$#<£> if- 

> ^A#fi£#<&**«init*#j&* (A), (BK (O 

it. #P*3¥ 2-158643 -t, #M¥ 2 - 3 0 5 8 1 4 f ^J: iTftlif 
3 - 7 2 5 1 2 foHSi:|^$*itv»4 0 ifc, 

CDJLM t LTi±7k«j!j[j*f- 1/ > 7** 5 HS 

B ROW^ If fiatffl-T? J SR (t) lp a n « rf'ftn> 1 3 2 0 Pj 
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tztiL, (A) j£#*££*S»£±iELfc (A) ~ (D) 

PJS^&ig^M*:^ 1 5-3 5J/g, 8f»fcli 2 0 ~ 3 5 J/ gT* 
Kt^UK:: ^ii^WreBoftfiftfc*** l 5 J / g^If li, 

ffkift£ffl v*Tina&j8£ 1 0 °C/frX° 2 0 0 °C i flfiU 2 0 0 K"C 5 
tP7^ l^it^ X f U > - 7* ? y i >|x 7 ^ h^-f^lg 

*£^& (EVA) , »; if-l/ 

xf vy-^^'JiH±i^fr, 7^yv-«l, 7°n tfP>^.X7 
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# -So 

:oEVAHtl^ ft #5 - 2 5 *f $ L < li 1 

0-2 011%, ^^f7n-^F (MFR) (JISK72 10, 1 
9 Or, 2 . 16k g#E) #0. 2-5g/l 0 *o 
i ^ t S 1 1"^ )b 1 1 ^' 5 i 1 % * 1 1 1 i , 7 -f < , m 

^tt^WttHimtt^f&T U ifcfIttitt«>MU:<^. 2 5 

<f 5 ~~ 2 5fiM%> SftKlil 0-1 5lf %, MFR (J I 

SK7210, 1 9 0 t, 2. 16k gfl) tfO . 2 - 5 g / 1 0 

i a «, ::tfl-ti/7^^ll^5li%*|t'ii, ft 

-e. MftCv7^4L/: 9 , aii^ilti( , 2 5lf%?:lU 
£ , 7 4 )V A £ o t) , £ § IU Lt£ rtHST v> o $ a - 

:t U 7 ^ > t LT1±, Kit4 - 8 » 7*-f > - K -fe > - K 4 - > 

^ jv - ^ > f- > - i , * * t- y - l W i l < , £ ti h \t -i© * * « 

±IE<£> eva, ijfittxfi/ y - a - *U7 j y&m^fct U:mfr 
#0. 2 g/1 o#*«-ci±, wmJnitttfMSTU -#5 g/1 0^£ 
£g;i£ MK^Stt^fST U m*m*l}¥%l&<0&T*rty 7^#tf ? £ 
C^t < &&/i#>£f £ L < & v-> 0 

-^tc^^^o 7 -f ;v A cog $ ti, IfOXM/yf^iffltL 
Tffiv> tbtL£ $eIS, 1"&;b*.8~3 0 A( mf.ljg, tt^ftj !± 1 0 - 2 0 ^ 
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j£#fc£#1-4JB0J9*Ji£#«Ji£*fc*i""*" & Jfc**0 . 3-0. 9,SfS 
L<SiO. 4-0. 8t?*D, *#(BCIi5-20/«mt?*4«^H^ 
7f7^)Hi: L T W It # 14 is X tfmffi&vmfrbfti L^o 

li T ? A J»K i I) 7 -f /l/ A ftKfifc^t & i 1 *# <b ft & o 

MR W J± > >f <b *ffl-»fli £ ffl t T ^ > 7 1/ - v a y & 

Mt&<ntfft*L< . ^(om<ofu - T 7 7° it (M7*^g/^>fg) (±4 

&±5&*&iL<, #k 5 - 7 <*>i&H7&*jif js-ea&o ^-^^^^sp^ffi^t 
-rti, ^ a - -T <d Km frbt&nir fa-yo^ rtffloMffi^^ 

©feSftfi£JSIlTfcJl]»U - ? 7° n — ;i/ coiiE^ & f'Jffl L T 7 >f fl/A 
(om^n^l. 2 - 5f§5i#1-&* 3Ui7 4 ;u A O^^M^fn]^ l • 2 - 

ib tz*b\z&<n 1 7 t£&m%ktom*%.mm~BLV/z t^\t (a) j£ 

fll&tf, RStWl -12, ft* L< 1 ~6«i7J^-^i:, 
#tit« s 10-22, ffH(li 12-18 ©ffilKftfc ©ft-S-to"?**!! 

# y } ) -b u > 5}- v - > , /'j^r/HJ'jy/v-K 7* -fe u > t -t 

f )V 'J y 7 P - K ^'J/'J-fc'J>^77 1/-K ^' 'J 7* 'J -t 'J > 7 7 P 
- r , ^f^T-fef^'Jy^-K xf jVT-bf ^'Jy^l'" K 7*f- 
;V7-kf;Wjy7l/-f, 7° n fc? V > 7* 'J n - )V t \s - Y , 7° □ ^ V > 7 
>J3-)1/771/-K ^ y $ 'J 7. 'J h - )V t V - h , sJ? 'J x f - W > ^ V 
3 — )V ^ ]y ' — ,f'j7 , ntil/>^ , J 3-;i/iV- K v ^ fc? * > * - 
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h , y )v\£ 9 y 7 7 I* - K ^'jxf i/v/ij a - )v v )V tf ? y * v - h , 
# >; i f- v > ? 'J n - /i/ v ;w fcf * >"7 * i"- h # , £ * # >; 7 ;v * 
Is y x. - t )V t° U * - > ftftftj £ 14 , *° y x f- v y 7 1; a - /u , # «J 7 

»<z>4?fc < t li^, £fgj£-f &ffJK£- 1 0 0 SMBBK** Lt, 
O . 1-12 MSB, JSFiSKJi 1 - 8 MmM££« toifiUi Lv> 0 

k k o ^ x <o tt * CO ij & j: if fF m it >k <r> i 9 i:ttffofc„ :;t\ 

( 1 ) E ' > t a n 8 

g«ftBff (AO §£*£3$tt*^* hn^-^-VES-F3*fflv\ 7 
4 ;l/A^)«^|S](Cov^T, ii^tt 10Hz, 1 "C/fl-Tf- 5 

0 r <b 1 5 0 °C i T-ffl5E U ft h fitz T- * Hp h r&Jt 2 0 "C £ i a? 0 "C 

(2) * h V';ftSie 

fl!3 5 OmmWX M^y^7-f/UA*fflv^ gfjj&£|$t (Hfflltrf? (1*) 
II SH I DA • Wtn i a MK-II) C i ^Si#'J 1/ > 
(J££ 2 0 0 mm, III 3 Omm, 0mm) U g3i:^t 

m. (=mmm (W) 8N77 7/<- a - i o 5) ia v&mifcmzft 

(3) (Tgh (Tm) 

A-df- >i;i/V-=f±©D SC-7£ffl^T, Hfl- l 0 m g Sr J I S K 

7 12 inner, JM&El ot/mfiLfci: 
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(4) &£hit : &st (Tc), &&<tmm ( A H c ) 

/<-tyi^7-tt»DSC-7S:fflv>T, MS 1 0 m g Sr J I S K 
7 12 1, J I S K 7 1 2 2 (1^ tT, MiSS 1 0 t/fl"? 2 0 0 t 
J1?#jaL, 2 0 0 tt5^FI§#L/:f, <££Pi£jf 1 OlC/^lilS 

(5) ^;vh7n-V-b (MFR) 

J I S K 72 10i:*i:t, «F^IB«Oftv»R») , 2 3 0 °C , 

f»lf S 2 . 1 6 k g f <50^#-Ci8I^ L fco 

(6) ^ V^^^7 ( m m m m h Ht^'/^'^ Ft$ (rrr 
r ) 

H#«f- (*) M<V J NM- G S X- 2 7 0 ( 13 C - $E$&*H§ 
67. 8MHz) ^CO^^-C ' 3 C-NMRX^^ h ^£$J;£U 

* f-^ag^aifrffiiiittn j: h>r \ # >i/">7 h (om^K x 19 , 22. 5pp 

m~ 1 9 . 5 p p mil it K&tiZ \L-9 (mmmm-mr r m) <0 

9 s tri-fr&LBtitfrbifrtbfco * frgmOKDis y-j- frtDMmn. a. 

Zambelli et al (MacromoleculesJL, 6 
87,(1 975)) Ciot 

- k : 'h - %£ru v -f v > ^ 
>u * IB : 8 . 6vOn# 
19 £ LW ffl : 3 0 # 
mnm& : 7 2 0 0 0 

Ml t ;V h n n > -If y / l^ > 4r > ( 8 0 / 2 0 # 

s%) 

fSftziSE : lOOmg/H'J 1 )'^ 
iJ^rSS : not 
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(7) mm^it 

mhtitz-y 4 5 or, s^6 o %(d^^(d-uu^.k 

0-^M-^r^M<£>7* 'J - Klift t A,ir£i/»5&*7 ^ ;i/ a m ± <n 7* u y 

A-^M^©«SilI]»<&7* 1 J - Ytf'PLlb *) , 7 -f ;i/A[5]±£07n -7 * > 

^" i: 13 flj fl£ & * * S 0 
x-llM^ittwyj - K* ? # < , 7 -f )U |±cyn y 3r > 7' 

1 ) 

(A) 

£#&III&*ftlJ«I £ ftfc$fc®# >; 7°n e 1/ (I) (7°ntfV> 

#m :i00^E^%>mmmm:35. 3 % , rrrr:l5. 4 % , M 
FR: 1 6 g/l 0*, Tm: 1 5 5 °C , Huntsman Polym 
er Corporation^, [REXf 1 ex W 1 0 1 J) Sr^KS 
i: LTJ?£ 1 1 // m, f^MlCEVA (Br^tf-^i 1 5 11%, 1 
9 or, 2. 1 6 kgftCfiJtiMFR : 2. 0 g / 1 0 350 1 001 
MKHM^J t LTvT'j t'J >ty tV - f 3. 0 II^^illiL 
£m$fe<A®£#* 2^mfcft4J:?i:, = * 7" >f 1 9 0 "C , 7 
n - 7 7 7 it 5 . 5T^fl(U07 1/-y3>||U, «J? * 1 5 p. m 

(2^m/ll^m/2//m) <7) 7 < ;V A £ # £ 0 

iOffcJt^'; 7°n tTu >^WJ3I (I) 7 4 * A* 38 

0 < CKim*J6 s fc3*&* ( E ' ) 5.4X10 9 d y n/ c m 2 
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0 iClC^tt &jS*iE& ( t a n S ) 0.45 

2 0 X: IZ is ft & (E' ) 4.8X10 8 dy n/cra 2 

2 0 Viz&tf 2>m&iE& ( t a n 3 ) 0.34 

SfcE® ( t a n <?) (D\£-9&mt*<Dm 5 TC , 0. 61 

(T g ) - 6 °c 

IStfMfcjM ( A H c ) 25J/g 
SSftSJS (T c ) 9 9 n 

(H*W2) 

^M^iJ 1 Kfcv^T, ^^/lffl<7)^*4i: Ltftf^V 7°n fcf l^y^Wfl! 
( I ) 8 0li%C, 1 2 5 V ( # -7 X $5^fiJt 8 1 °C ) tf> v 7 □ 

1-4) * 2 0 m*%<aiB£&jfc»*ffiv>fcjaftt±^jfe^ 1 fc H»i:Lr* 
1*1 5/<m (2/iin/l l/im/2/iin) ^Ai^fc 0 

ft is, ±12^®^'; e (i) fc*«g5?tfj#iii^s-&»w 

frirh ft a 7 ^ £$iJte Lfc#ftii, J^J-T" oil Tfco £„ 
OTCKJstfajfr^Wte^ ( E ' ) 1. 9xi0 10 dyn/cm 2 

2 0 < CHiJ*t*firit3*te* ( E ' ) 1.4Xl0 9 dyn/cm 2 
2 0 TCi: jbMt*Jl&IE& ( t a n <J ) 0. 5 9 
^7X^fil (T g ) 2 °C 

) 

2 ms^x^mm t mum vmmmkit* *.<q * 7 «s£L£& 

^iiilW 1 fc Efifcfc Ltg|* 15^m (4^m/7//m/4^m) © 

gifcfll 2i:i5i/>t, ffcK # 'J 7*n tfi/ > $#j|g ( I ) fcft x. T ffcK *° 'J 
7° n t? 1/ y (I I ) ( 7° n e V > : 1 0 0 ^ )V % % m m m m : 
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4 4. 5 % > rrrr:i2. 3%, MFR: 6g/10^, Tm! 15 
8 °C\ Huntsman Polymer Corporation®, 

[rex i i ex wi io j) *m^tz&fti±nmm 1 1 mm^Lxmm 

<^ 1 5 /; m (2^m/ll^m/2^m) C07^K^#/:„ 

±!fi|fc»* 0, J 7°n tf U >m#fll (ID n-Wfrbta*. 7 Jl/A £ 

OTCH^JtaJ&jSSWtt* ( E ' ) l.lXlO 10 d y n/ c m 2 

0 TCKfctf&tlfclEtfc ( t a n 5 ) 0.32 

2 0 'Cfc.JsttSJffjKWtt* ( E ' ) lixio'dyn/cm 2 

2 0ti:t^4fl*jE8 (t an*) 0.25 
S£jE« (tan*) (7)H°-^fi«t^60>(il 5°C, 0 . 42 

**7^K#M (T g ) - 7 °C 

filftlf (AH c ) 3 5 J / g 

(T c ) 1 0 2 °C 

itz, ±Ifi|fet^'J 7*n tf ^ (II) t *i«rfi#fl!<7>fl^ 

0 0 CH^tt^fr)i?¥tt^ (E' ) 1 . 8 X 1 0 ,0 d y n / c m 2 

2 0 °C^i3tt^iT/t^tt^ ( E ' ) 2. 6X10 9 dyn/cm 2 

2 0 °CK&lf SttfciES (tan*) 0.49 
Xyxm&WLm (T g) 5°C 
(Hi 5) 

(I) 7 0ll%i:> ^MfiJ2-C-f£fflt7^^^^-/fi«BI^ 1 0Sfi%isJ: 
7° n ]£ v y - x f- !✓ > 9 > 9 A (xf 4 /u % > M 

FR : 1 . 1 g/ 1 0 Tm : 1 4 7 °C ) 2 0 li%<!0l^llft^ffl 
^/zm^ii^ttW 1 PJtfcK LTIH* 1 5 /z m ( 2 ^ m/ 1 1 // m/ 2 
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M m) <0 7 4 A> A £ % tz o 

(liW 6 ) 

(I) 5 0I1%C, ^ifii«2t?«fflt^*«SSW«H!l*2 0M%*3i 
Tf&1fc 7° □ \d V > - s. f- 1/ > - 7° n fcf 1/ > &££-fr.X y x h V - (7° 
u MV y ^W. 88^^% > xf 1 2 -=E fl/ % „ MFR : 1. 5 

g/10^ Tm: 15 61C, («0 TP. E. R. T310 

J J) (J^T TPERJ tfttS) 3 0E;tt% A3 wfcjaftli 

HJfcfll 1 fc 13 L.TlftJP* (2 pm / \ \ p.m / 2 fim) <D 7 

4 ;u A * # fc o 

±|EP E Rf^ib 4 4 7 >f Jl/A fc«J£Lfc#ttli, JJlToai 

0 , CC^»t*ffi ! »??tts|S (E' ) 3.6X10 9 d y n/ c m 2 

0 TCKfcltStH&jES ( t a n *) 0.14 

2 0 TC£*5»t*8?i«3¥tt¥ (E' ) 2.1X10 9 dyn/cm 2 

2 0 "CK^t^fl^IES ( t a n «S ) 0.07 

s^je® (tan^) o tr- tumtzvm - 1 o °c, o . is 

(T g) - 2 5 TC 

fe&ft&S 31J/g 
Jg^^ajS (T c ) 1 0 1 -C 

( i ) <ofrto *) 7"n tr i/ >#»ffi (ill) (7°o Mvv^m. : 

9 7 ■=& ^ % , if 3 -=E ;i/ % „ mmmm: 3 2. 1%, r r r r : 

14. 5 %,MFR:6g/105KTm:i50 c C, Huntsman P 
olymer Corporation®, [REXflex W210J) 
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M 5 "Cffiffl L£7°n t? 1/ >-xf 1/ > 5 > ^AitS^-#3 0 41:%^^^ 

TkMfln* f- v > - -f* V*- > ? ;t ~ (^f io%, ^Sv' 1 

>W#<& tr : 7 8 %, its : 0 . 89, mfr: 3. 5 g / 1 

0 5KTg:-50t;, JSR (t) I [DYNARON 1320PJ) 

1 o %w%<ou^m.)&m*m^tzv\>?ui%Mm 1 1 po»k t-cttg* 1 5 

^ m (2/^m/l 1 ftm/2 fim) <T>~7 4 J**%ti 0 

ft is, J:fM^'J-/nt>>|JI (III) #P?,H7^A 
MJS L£#ttli, J^T©®*) t^&ofco 

0TCi:i5it^.l&l?ltt$ (E' ) 5.4X10 9 d y n/ c m 2 

OTCfcfcltSif&iES ( t a n * ) 0. 5 0 

2 0 °Clc33tt£Irjl^t« ( E ' ) 3.5X10 8 d y n / c m 2 
2 CCKfcttSS&jES ( t a n * ) 0.33 

jifcjE& (t ani) oe-^filt^Of 7°C, 0. 6 5 

(T g) - 7t 

g B B B ikH ( A H c ) 2 2 J / g 

(T c ) 9 2 *c 

(i£»!l 1 ) 

( I ) ©ttfc *) fcHttW 6 TffiJB L/;PER * ffl ^ tz JAftli 1 t m 

ffilzLxmrn^ 1 5 // m ( 2 ^ m / 1 l^m/2^m)07UA*j|t, 
Ufc«0S 2 ) 

( i ) *>ft h •) nffcK *° v 7°o e p > ^ mm ( i v ) (^n^^t : 

1 0 0 ^& ;v % , m m m m : 6 3 . 0 % , r r r r : 8 . 0%, MFR : 2 
g / 1 0 £K Tm: 1 5 8 °C , HuntsmanPolymerCorp 
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orationUREXf lex W105J) £ ffl &£Hi * »!l 

1 t Ltttg* 1 5^m ( 2 ju m / 1 1 m / 2 // m) 7 ^ ;i/ ^ 

_LBB*fcK#V 7°u tf l/V^Wlli (I V) W5,«;47UU 

OTCfcJsttSJIfjKSm* ( E ' ) 1.6XlO 10 d y n/ c m 2 

0ti:tMt4i^jE« (tan*) 0.17 

2 0 n K & V *> %rM&&!¥- (E' ) 3.7X10 9 d y n/ c m 2 
2 0 TC£*5lt*jt9cIE» ( t a n S ) 0.14 

»^jE« ( t a n a ) tf> If - * fig *-*>ffi 8 °C , 0 . 2 6 
2T5Xte#fift (T g) - 6°C 

*£IMb&* ( A H c ) 5 4 J / g 

ttAft&K (T c) 1 0 8°C 

(Jtttfll 3 ) 

^Jfcfll 2 lcjsv>T, «; 7°n tf V >^#Bi (I) wfifc OK^ifcffl 

6 TM£ffl Lfc PER ifflv^:MliiiW 2 t [« K 1 5 M m 

( 2 ft m / 1 1 ft m / 2 // m ) <D 7 4 )V 1* *ntz 0 

£*J, PER fc^^S^WfllOfi^*©*^^** 7 4 >UA£8J5£Lfc 

OTCCilt^eiSftt* ( E ' ) 4.8X10 9 d y n/ c m 2 

2 OTCKfctfSJ&jfcSmsfS ( E ' ) 1.2X10 9 d y n/ c m 2 

2 0ti:^»tSS*jES (t an*) 0 . 2 3 

(T g) - 1 6°C 

(Jfctfcfl 4 ) 

Hifefll 1 fc*Ji/>t\ ^WHJB^IBfl-fc LTIWJ 6 TMSffl LfcP E R 7 

oit%i;, gift 00 2 -e^ffl L 3 o fi*% W^Mt/ 
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^m^tz\>X^\t%mm 1 t LXtikW^ \ S ftm {2 /tm/ I I pm 

per t^m^mmmou^m^^^h 7 ^ ^a£$ijteL£ 

0 TC^jbMt&JfxiiWtt^ ( E ' ) 9.0Xlo'dyn/cm 2 
2 0 VlZ&ttZftmW&m (E' ) 2.0X10 S dyn/cm 2 
2 0 °C^£&t&fl*IE@ ( t a n S ) 0.35 
#7 XiE&iSg ( T g ) - 7 °C 

(Jfctfc00 5 ) 

2 n jo v> t , 7o tf !✓ >&«fflt (I) wftfr S KJtlfcfll 

2 TMSffl L/i^K* 0 '; 7 0 ntfb>^ftffi (IV) *ffl</^;Ml±iI0J2 
fc El^td LT|£J?<^ 1 5 ^ m ( 2 /i m/ 1 1 ^ m/ 2 // m) (D ~7 4 )V & % 

4*5, 4kK#'; 7°n e 1/>^»J1 (IV) £M5MM<«^<^ 

OVKSV&ftMW&m (E' ) 2.2X10 10 d y n/ c m 2 

2 0 °CiCj3tt^^^7¥tt$ (E' ) 6.5X10 9 d y n / c m 2 

2 0 TCKfcltaj&^IEII ( t a n ) 0.26 

# (t g ) 6 x: 

(itmm 6 ) 

n»j i iz&^x. *mmm<Dmmt ltwi* s >; 7°n e u 

|| ( 7 n b° V > : 10 0t*%, mmmm: 39. 8%, rrrr : 

6 . 7 % , i 9 o °c k & n h mm^m ; 8 o o o c p s (m f r i± 4 0 g 

/ 1 0fr*mz.2>), T g : - 1 3 t, Tm: 1 54t, Tc : 9 5 °C , 
AHc : 2 5 J/g, (f) I, TUBETAC APAO U 

t 2 i 8 o j) zm^ti&ft&nnm 1 1 Lxmm & 1 5 y. m ( 2 
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